C
ongenital cystic lesions of the biliary tract affect the intrahepatic and extrahepatic bile ducts. Cystic diseases affecting the intrahepatic bile ducts result from ductal plate malformations and include Von Meyenburg complexes, congenital hepatic fibrosis, polycystic liver disease, and Caroli disease. Congenital cystic lesions of the extrahepatic bile ducts correspond to choledochal cysts, which may be secondary to abnormalities of the pancreaticobiliary junction. Most congenital cystic diseases of the biliary tract are known predisposing factors for the development of recurrent pancreatitis, cholangitis, lithiasis, and malignancy and should not go unrecognized. The objective of this essay is to illustrate congenital cystic lesions of the biliary tract on the basis of knowledge of embryologic development.
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are small and hypoattenuating. At MRI, the lesions are hypointense on T1-weighted images and hyperintense on T2-weighted images [3] . MRCP may show the lesions more clearly in terms of number and shape [4] . Biliary hamartomas typically do not enhance after IV contrast administration [3, 4] (Fig. 4) . Uncommonly, homogeneous enhancement [4] or a peripheral enhancing rim may be seen [6] . The differential diagnosis includes simple hepatic cysts and metastatic lesions, which are rarely uniform in size, attenuation, or signal intensity [3] .
Congenital hepatic fibrosis may present in isolation but is usually associated with autosomal recessive polycystic kidney disease [7] . It is characterized by enlargement of portal spaces due to the presence of fibrosis and numerous, more or less ectatic, abnormal bile ducts communicating with the biliary tree [8] . Bile duct ectasia is not macroscopically visible unless Caroli disease is present [8] . The main feature of the disease is portal hypertension without liver insufficiency, but progression of fibrosis can evolve to true cirrhosis [9] . Morphologic changes in the liver, namely, hypertrophy of the lateral segments of the left lobe and normal volume or hypertrophy of segments IVa and IVb, associated ductal plate malformations, varices, splenomegaly, and renal abnormalities, are frequently found in combination in patients with congenital hepatic fibrosis [9] .
Autosomal dominant polycystic liver disease can occur in isolation or be associated with autosomal dominant polycystic kidney disease, which occurs in approximately 50% of cases [10] . Liver cysts originate from biliary microhamartomas lined with functional biliary epithelium and do not communicate with the biliary tree. They usually become apparent after puberty and grow in size and number at variable rates with age [11, 12] . Women are usually more severely affected [12, 13] . The presence of more than 20 liver cysts (four, if there is a family history of cysts) is diagnostic [13] (Fig. 5) . Most patients have no symptoms. Imaging studies usually show multiple liver cysts of various sizes, as large as 12 cm, in an enlarged liver [3, 12] . Ultrasound images show cysts as anechoic lesions with well-defined thin walls. CT scans show homogeneous, water-attenuation, nonenhancing lesions. MRI shows T1-hypointense, T2-hyperintense lesions. The presence of echogenic material in a cyst at ultrasound, spontaneous high attenuation at CT, and internal changes in signal intensity at MRI should point to cyst complications, namely, hemorrhage and infection. Complications can also cause calcification of cyst walls. Associated dilatation of the intrahepatic and extrahepatic bile ducts may also be found in autosomal dominant polycystic liver disease [3, 12] .
Caroli disease is thought to be caused by incomplete ductal plate remodeling that results in abnormal persistence of ductal plate remnants [14] . It is a rare autosomal recessive disease characterized by segmental or, less often, diffuse communicating nonobstructive saccular or fusiform dilatation of large intrahepatic bile ducts (up to 5 cm), often containing calculi, sludge, or both [3, 15] . Cholangitis, cirrhosis, and cholangiocarcinoma are known complications [3, 15] . The central dot sign is typical and represents cystic enveloping of portal tract vessels [3] (Fig. 6 ). Caroli disease can be difficult to differentiate from polycystic liver disease and obstructive bile duct dilatation, in which case MRCP may be particularly helpful. Liverspecific hepatobiliary MRI contrast agents can also be used to prove communication with the biliary tree.
Caroli syndrome is said to be present when Caroli disease and congenital hepatic fibrosis coexist (Figs. 7 and 8) and is more common than Caroli disease alone [16] . The two conditions may represent different stages of the same disease [16] .
Congenital Cystic Lesions of the Extrahepatic Bile Ducts
Choledochal cysts are rare abnormalities manifested by cystic dilatation of the extrahepatic and/or intrahepatic biliary tree. The incidence is higher in Asia (1/1000) than in western countries (1/10,0000-150,000) [17] . Women are more commonly affected [18, 19] . Choledochal cysts are classified according to the Todani modification of the Alonso-Lej classification ( Fig. 9 ), which some authors have challenged, claiming that different subtypes of choledochal cysts (Figs. [10] [11] [12] [13] [14] have different causes and carcinogenicity [17] . Types I and IVA, for instance, may represent variations of the same disease because all type I cysts have some degree of intrahepatic bile duct dilatation [17] .
The clinical presentation of choledochal cysts occurs before the age of 10 years in 80% of patients, usually the result of complications, namely cholangitis and pancreatitis [20] . Another known complication is malignancy [20, 21] . The overall risk of cancer in choledochal cysts is 10-15%, the extrahepatic bile ducts and gallbladder being the most common sites [21] . Although the cause is unclear, it is widely accepted that choledochal cysts arise from an anomalous pancreaticobiliary ductal junction, particularly a long common channel, which is seen in 50-80% of patients [17, 19, 22] . Anomalous pancreaticobiliary ductal junction may allow mixture of pancreatic and biliary juices, which activates pancreatic enzymes leading to consequent inflammation and weakening of the duct wall [17, 22] . In 22% of cases, anomalous pancreaticobiliary ductal junction is seen without dilatation, but patients are still at high risk of carcinogenesis, particularly of gallbladder cancer [23] .
Conclusion
Congenital cystic lesions of the intrahepatic bile ducts are the result of ductal plate malformations. The clinical significance is varied, ranging from none in biliary hamartomas to high risk of cholangiocarcinoma in Caroli disease. Congenital cystic lesions of the extrahepatic bile ducts (choledochal cysts) are predisposing factors for cholangitis, pancreatitis, and malignancy. Although classically grouped together, these lesions can represent different abnormalities with different causes and carcinogenicities. Basic knowledge of the embryologic development of the biliary tree is essential for recognizing and understanding the imaging findings of these two groups of disorders. Type IA is marked cystic dilatation of entire extrahepatic bile duct; IB, focal segmental dilatation of extrahepatic bile duct, which can occur at any level but is usually distal to cystic duct insertion; IC, smooth fusiform dilatation of entire extrahepatic bile duct; II, discrete diverticulum of extrahepatic bile duct; III, dilatation of distal common bile duct confined to wall of duodenum, often bulging into duodenal lumen (choledochocele); IVA, multiple sites of dilatation of both extrahepatic and intrahepatic biliary tree; IVB, multiple sites of dilatation of extrahepatic bile duct only (string-of-beads appearance); V, multiple sites of saccular or cystic dilatation of only intrahepatic biliary tree (Caroli disease or communicating cavernous ectasia) [17] . 
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